Methods
Introduction
There is a plethora of studies showing sexbiased neurological and neuropsychiatric conditions. In this regard, there is an evident prevalence of sex-biased conditions that also show symptomatological differences between males and females [1] . Examples of femalebiased conditions include anxiety, anorexia nervosa, and depression, while male-biased conditions include dyslexia, autism, attention deficit/hyperactivity disorder, language impairment, and Tourette syndrome [1] [2] [3] [4] .
Therefore, investigating structural brain similarities and differences between males and females will identify where and how female and male brains differ which will aid in determining risk and resilience factors of such conditions, as well as distinguish associated mechanisms.
Moreover, it is clear that males and females have a capacity to have different behavioral and psychophysiological attributes. Given that, structural differences can be associated with differences in physiology and behavior [5] .
Moreover, it is clear that there is a functional significance of brain structural findings and correlations between brain volume and cognitive performance [6] . Therefore, findings of sex-biased differences in brain structure will ultimately help in identifying mechanisms underlying behavioral, physiological, psychophysiological endpoints in males and females.
Although there is convincing evidence of differences in male and female brains from brain morphometry [6] [7] [8] [9] [10] , there does remain some studies that found no such sex differences [11] [12] [13] . Also, contradicting results were found in previous region-of-interest and whole-brain studies of sex differences in developing human brains [4] .
Furthermore, in regards to brain white matter, sex effects on global white matter (WM) still remain unclear [14] . One study found the there is significant difference in white matter between males and females [15] , while another, more recent, study found no significant gender effects on white matter [16] . Through Exponentiated Lie Algebra (DARTEL) [17] . The spatially normalized WM images were then smoothed using an 8 mm FWHM isotropic kernel.
The spatially normalized and smoothed WM images were subjected to a two-sample 
Results
For the male to female comparison, there were 15 brain regions that showed significant difference in WM. These regions were larger in males compared to females. The brain regions that showed a significant difference between sexes included: frontal, temporal, parietal, occipital, and insular regions (Table 1, Figure 1 ). On the other hand, the female>male comparison only showed one WM brain region that was significantly larger for female compared to male. This region (Figure 2) 
Discussion
The current study used VBM to quantify any sex differences in human brain white matter morphology from a set of 384 MRI brain scans.
The aim of this study was to examine where differences in WM volume exist between males and females, and whether or not there exists a significant sex effect on global WM volume.
We did find regional differences in WM across sex. In our VBM analysis, we found that males have significantly larger WM in certain regions in all cerebral lobes respectively (Table 1, Figure   1 ), and that females only showed larger WM in the region of the postcentral gyrus in the right parietal lobe (Figure 2 ). These results cannot be explained by a general assumption that a male's brain is bigger than a female's brain. Indeed we did not find any additional significant differences in global WM between males and females.
Although, previous work found that males exhibit larger increase in WM volume during adolescence [18] , there is contradicting evidence of effects of sex on global WM volume [16; 19] . Also localized sexual dimorphism of the adult human brain remains unresolved [13; 14; 20; 21] .
In this study we found that males did not show significantly larger global WM volume than females. We also found that even across age groups (20- 
Conclusion
Results of gender differences with respect to regional and global brain volumes remain contradictory. Our results of sexual dimorphism of the human brain are consistent with previous studies [21] [22] [23] . We found regional brain white matter sexual dimorphism, but we did not find any evidence of such dimorphism for global brain white matter. Although sex differences in brain structure may explain differences in behavior, conditions, and psychophysiology, studies that showed regional brain volume differences have been less consistent [13] . This is one of the main reasons this study was conducted, and in order to provide another insight on any global and regional brain WM differences between males and females.
Also, reaching a consensus on regional brain differences between the two sexes will greatly help in explaining sex-biased behavior, cognitive function, psychophysiology, neurological conditions and underpinnings of various pathologies. 
